Fig. S1
Phylogenetic tree of the order Brocadiales in the phylum Planctomycetes based on 16S rRNA gene sequences.
Fig. S2 FISH analysis of homogenized anammox granules.
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Experimental procedures
Phylogenetic analysis
To identify the dominant anammox species, phylogenetic analysis was performed before the batch experiments were conducted. DNA extraction, PCR amplification with the primer set Pla46f (8) and 1390r (12) , cloning, and sequencing procedures have been described in a previous report (2) .
Sequences with ≥97% identity were grouped into operational taxonomic units (OTUs) using the neighbor-joining method with similarity corrections as implemented in the ARB software program (7) . A phylogenetic tree was constructed using the maximum likelihood (RAxML) method with 
Fluorescence in-situ hybridization (FISH)
Granule samples were homogenized and fixed in a 4% paraformaldehyde solution for 8 h at 4°C.
In-situ hybridization was conducted according to the procedure described by Okabe et al. (9) , and a model Axio Imager M1 epifluorescence microscope (Carl Zeiss, Oberkochen, Germany) was used for the observation. The 16S rRNA-targeted oligonucleotide probes used in this study were EUBmix, which was composed of EUB338 (1), EUB338II and EUB338III (4), EUB338IV (11) , and BS820 (6) . The probes were labeled with Cy3 or Alexa Fluor 488 at the 5′ end. For the quantitative determination of microbial composition in the granules, the surface fractions of the specific probe-hybridized cell area and EUBmix probe-hybridized cell area were determined after gentle homogenization (5). The average fraction was determined from 20 representative fluorescence images using ImageJ software (3).
Analytical methods
Protein concentration was measured with a Pierce BCA Assay kit (Thermo Fisher Scientific Inc., Waltham, MA, USA). Ammonium (NH 4 + ) was monitored according to Nessler's method with a HACH DR-2800 instrument (Loveland, CO, USA). Ion chromatography (HPLC 20A; Shimadzu, Kyoto, Japan) using a Shodex Asahipak NH2P-50 4D anion column (Showa Denko, Tokyo, Japan) and UV-VIS detector (SPD-20A; Shimadzu) was conducted following the filtration of samples through 0.2-μm-pore membranes (Advantec, Tokyo, Japan) to monitor nitrate and nitrite. C bicarbonate uptake was assessed by liquid scintillation counting. The biomass was collected, washed three times with phosphate-buffered saline, and mixed with the scintillation cocktail (Clear-sol I; Nacalai Tesque, Kyoto, Japan). Radioactivity was consequently determined via an LSC-5100 liquid scintillation counter (Hitachi-Aloka Medical, Tokyo, Japan). Determined radioactivity (Bq) was calculated in relation to bicarbonate concentration using the specific radioactivity (i.e., 51 mCi mmol
). Probe-defined Candidatus Scalindua" accounted for 87%  6% (means and standard deviations of 20 images).
